College Students’ Understanding of Analog
Time-Keeping and Rotational Directionality
2

1. The Craft Academy for Excellence in Science and Mathematics, Morehead State University, Morehead, KY
2. Department of Physics, Earth Science and Space Systems Engineering, Morehead State University, Morehead, KY

INTRODUCTION

Literature Review Quick Facts
• Although the teaching of analog clocks ceases with
middle school, reading analog clocks tends to
improves with age.
• Previous studies have shown that common clockreading misconceptions include mixing up hour
and minute hands, and not counting the minutes
by fives.
• Right-Left discrimination (RLD) is a common
issue, which may also be associated with
CW/CCW discrimination. These issues are not
caused by a neurological deficiency.
• About 1/3 of the population have some difficulty
with spatial RLD . Females reported RLD
confusion more often than males.

Type of Analysis
Although the sample size was large enough to perform
parametric tests, the distribution of the scores were not
bell-shaped. In this case, non-parametric statistical tests
were appropriate, like Chi-square, Mann-Whitney (to
compare two groups), Kruskal-Wallis (to compare three or
more groups), and Spearman correlations.

A survey was completed by n = 140 Morehead
State University students.
The independent variables (those that the
researcher selected before the investigation) included
grade level, gender, having an analog clock at home,
having an analog wristwatch, using an analog
wristwatch for time keeping or fashion, utilizing
analog clocks in Morehead State classrooms.
The dependent variables (those measured by the
researcher’s survey) were the scores in a 9-point
analog clock quiz and in a 6-point CW/CCW quiz,
where they circled a letter CW or CCW from another
letter in circular diagrams.
The controlled variables were the use of 100%
paper surveys (as opposed to electronic) and they
type of participant (all MSU students)
The data were analyzed using SPSS.
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Clock Survey
• 69.8% of students have a clock in their home.
• 41.7% of students use a wrist watch, however the
majority (57.3%) use it for fashion, not time-telling.
• 56.1% of students use MSU classroom clocks.
• 65.5% of students were female; however they are less
likely to use wrist watches compared with male students
(X2 = 11.7, p = 0.001).
• Scores were similar, regardless of gender, whether
students wore analog watches, had analog clocks at
home and referred to MSU clocks.
• The average score among students was a 7.72 (86%).
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MATERIALS AND METHODS

Participant Responses for Clock Question 2

Responses

Reading analog clocks is a skill taught in KY
schools. However, many students never learned it.
The problem is that rotational direction is defined as
clockwise (CW) or counterclockwise (CCW), and
assumes knowing analog clocks. The goals of this
study were:
• To quantify college students’ ability to read
numberless analog clocks.
• To quantify college students’ ability to identify CW
and CCW rotational directions.
• To identify the students’ common misconceptions
while reading analog clocks.

FINDINGS

Rotation Survey
• Scores were similar, regardless of gender, whether
students wore analog watches, had analog clocks at
home and referred to MSU clocks.
• A few students confused CW/CCW and crosswise.
• The average score among students was a 5.53 (92%).
• There was a strong correlation between better scores on
the clock questions and better scores on the rotation
questions (0.318, p < 0.000).
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CONCLUSION
The study revealed that 27.3% and 12.2%
of the participants, respectively, could not read
an analog clock or identify CW/CCW directions
proficiently (perfect or one mistake).
For clock questions, common errors were
counting by fives incorrectly, being one or
more hours off, and swapping hour and
minute hands, with the most frequent error
being incorrectly counting by fives.
For rotation questions, common errors were
reading in the opposite direction, reading
crosswise instead of CW/CCW, and reading too
far in either direction.
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